Evaluation of a meteorological and three-dimensional chemical transport model for gaseous and particle concentrations in an urban airshed by Rahman, Md Mahmudur et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Rahman, Md Mahmudur, Cope, Martin, Mazaheri, Mandana, & Morawska,
Lidia
(2015)
Evaluation of a meteorological and three-dimensional chemical transport
model for gaseous and particle concentrations in an urban airshed. In
European Aerosol Conference 2015, 6-11 September 2015, Milan, Italy.
This file was downloaded from: http://eprints.qut.edu.au/84568/
c© Copyright 2015 [please consult the authors]
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
 
 
Evaluation of a meteorological and three-dimensional chemical transport model for 
gaseous and particle concentrations in an urban airshed  
 
M.M. Rahman1, M. Cope2, M. Mazaheri1, and L. Morawska1  
 
1International Laboratory for Air Quality and Health, Institute of Health and Biomedical Innovation, Queensland 
University of Technology, GPO Box 2434, Brisbane QLD, 4001, Australia 
2CSIRO Atmospheric Research, PMB 1, Aspendale, VIC 3195, Australia 
Keywords:   chemical transport model, atmospheric model, urban area, model performance.     
Presenting author email: mdmahmudur.rahman@hdr.qut.edu.au 
 
The Air Pollution Model and Chemical Transport Model 
(TAPM-CTM) framework has been tested and applied 
originally in Sydney to quantify particle and gaseous 
concentration (Cope et al, 2014). However, the model 
performance had not been tested in the south-eastern 
Queensland region (SEQR), Australia. 
 TAPM-CTM modelling system consists of the 
TAPM prognostic meteorological model (Hurley et al, 
2005) and a chemical transport model (CTM) that were 
originally developed by the Commonwealth Scientific 
and Industrial Research Organisation (CSIRO) for the 
application in Australian Air Quality Forecasting System 
(Cope et al 2009). The CTM runs online within TAPM 
time marching loop. The TAPM-CTM has been shown 
to be accurate for simulating chemical transport and 
transformation under rapidly changing meteorological 
condition (Cope et al, 2014).  
 In this study, TAMP-CTM is applied for the first 
time in SEQR in Australia. This study aims to evaluate 
performance of the model to predict the spatio-temporal 
distribution of gas and particle concentrations, as well as 
their dependency on meteorology in SEQR. 
 In the model, data from the existing 
anthropogenic emission inventory of the Queensland 
Department of Environment and Heritage Protection 
(DEHP) were used. Emission inventory data includes 
smog precursors (oxides of nitrogen, volatile organic 
compounds and carbon monoxide) together with the 
emission of additional gaseous species (NH3, SO2, and 
SO3). Particle mass data was obtained from National 
Pollution Inventory database (www.npi.gov.au). Particle 
number concentration and size distribution database of 
International Laboratory for Air Quality and Health 
(ILAQH), Queensland University of Technology was 
also used in the model. 
 Predicted by the model concentrations of gaseous 
(NO, NO2, NOx, and CO), particle (mass and number 
concentration), and meteorological (temperature, solar 
radiation, wind speed, and wind direction) were 
compared with DEHP monitoring station data as well as 
the existing database of ILAQH (26 stations). 
 While the meteorological parameters are well 
predicted by the TAPM-CTM, the model under predicted 
particle mass concentrations (PM2.5 and PM10) (Figure 
1). In contrast, gaseous concentrations (NO, NO2, NOx, 
and CO) are over-predicted by the model by 20-80%. 
Such variation in prediction might arise due to 
uncertainties in motor vehicle emission inventories, 
uncertainties in modelling nocturnal urban dispersion,  
 
impact of smog and bush fire emissions, and exclusion 
of wind blown dust in the model.  
 Results from current modelling approach will 
improve the model performance in relation to gas and 
particle concentrations (mass and number) profile in 
SEQR during the course of this study. Currently, the 
evaluation of the model performance is undergoing for 




Figure 1. Observed and modelled (TAPM-CTM) 1-h 
temperature (A) and PM2.5 (B) concentration time series 
for January 2011. Observed data was recorded at a 
stationary location in an urban inner city in SEQR, 
Australia.  
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